Rationale of the research project
Complex word problems and brainteasers whose solutions are not immediately apparent represent a challenge for many students (Kulm, 1990) . "The learners do not believe they can spontaneously master the situation, which may simply be unfamiliar and require a solution that is 'new' for the individual" (Bruder & Collet, 2011: 11) . Not only do primary school students have difficulties finding suitable solutions for these kinds of problems but older learners do as well (Hohn, 2012; Rasch, 2008) . According to Rasch (2008) , the reasons for this are, first, the demanding mathematical structures typical of these problem-solving tasks, and second, the fact that the tasks are embedded in everyday situations. Indeed, it is not immediately evident to the children which of the familiar basic arithmetic models need to be applied, thus making the task more difficult.
Empirical studies (Hohn, 2012; Rasch, 2008) have confirmed classroom experiences by showing that the students who do not succeed in finding solutions to these problems do not make notes about their problem-solving ideas or possible approaches and often do not represent the situation described in the task in writing or with sketches. In these cases, students frequently make statements such as "It's impossible", "I don't really understand it", or "I can't do it" (cf. Rasch, 2001 ). This can be attributed to the children's lack of experience in solving mathematical word problems of this kind. According to Rasch (2008) , mathematics instruction fails to give children (a) tasks that differ from the ones they are used to and (b) tasks that encourage them to try to develop their own solutions in a particularly creative, open, questioning, and exploratory manner (see, e.g., Winter, 1994) .
The learners need to be motivated, supported, and guided by their teachers in this experience and learning process. This support can be provided in manifold ways. Numerous studies have focused on imparting heuristic approaches and have offered a diverse number of strategies for boosting problem-solving skills (Bruder & Collet, 2011; Charles & Lester, 1984; Collet, 2009 The influence of external representational forms on children's thought processes and processes of taking action was traditionally a field of research in psychology and has now also become a permanent area of research in instructional methodology (Bayrhuber-Habeck, 2009; Felbrich, 2005; Hohn, 2012; Koerber, 2000; Kuhnke, 2013 ; see also articles by Hettmannsperger, Schnotz, Müller, & Scheid and Scheid, Müller, Hettmannsperger, & Schnotz in this publication). It is worthwhile to conduct research into determining whether the fostering of representational skills can improve problem-solving skills, and this is the objective of our research.
Our research project focuses in particular on the self-generation of representational forms for problem solving. We have developed a training program that is aimed at fostering representational skills in learners by using selected task types because the "best" strategy can be successful only if it is internally or externally represented by suitable heuristic tools (Bruder & Collet, 2011 ) -so-called representational forms.
Based on theoretical studies and current research regarding problem solving, a training concept was developed that strives to close a gap in problem-solving didactics. In the following article, we first describe the theoretical background in order to depict the decisions made in the training. Following this, we present the teaching concept, its role in problem-solving instruction, and the concrete aims. The expected influencing factors on children's learning and problem-solving outcomes constitute the basis for our research questions and hypotheses. The article concludes with an insight into the planned intervention study, which was scheduled to start in summer 2013. We expect to obtain findings which are relevant for teaching practice and will enable the implementation of the teaching concept in primary schools. In addition, we hope to facilitate and support the work of both teachers and learners.
Theoretical background

Mathematical word problems
These tasks will be comprised of mathematical problems presented in everyday language. Summing and aggregating are basic models of addition. Multiplying and forming ordered pairs involve multiplication, whereas taking away or determining differences are forms of subtraction. Dividing and distributing are fundamental actions of division. The more clearly the texts of the word problems reflect these basic models, the simpler it will be for the problem solver to select the suitable arithmetic operation and, as a result, to find a solution. However, it is not only semantic aspects that make problem solving easier or more difficult. The tasks can also be more challenging due to structural considerations; for example, whether the dimension the problem solver is searching for is situated at the end, in the middle,
